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Aims The aim of this study was to examine the short-term and long-term cumulative risk of coronary heart disease (CHD) 

and stroke separately based on age, sex, smoking status, systolic blood pressure, and total serum cholesterol. 

Methods The Primary Prevention Study comprising 7174 men aged between 47 and 55 free from a previous history of CHD, 

and results stroke, and diabetes at baseline examination (1970-73) was followed up for 35 years. To estimate the cumulative 

effect of CHD and stroke, all participants were stratified into one of five risk groups, defined by their number of 
risk factors. The estimated 10-year risk for high-risk individuals when adjusted for age and competing risk was 
18.1% for CHD and 3.2% for stroke which increased to 47.8 and 19.6%, respectively, after 35 years. The estimates 
based on risk factors performed well throughout the period for CHD but less well for stroke. 

Conclusion The prediction of traditional risk factors (systolic blood pressure, total serum cholesterol, and smoking status) on 

short-term risk (0-10 years) and long-term risk (0-35 years) of CHD of stroke differs substantially. This indicates 
that the cumulative risk in middle-aged men based on these traditional risk factors can effectively be used to predict 
CHD but not stroke to the same extent. 
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Introduction 

Today, cardiovascular disease (CVD) is one of the leading causes of 
mortality, disability, and morbidity in adults worldwide. 1 To identify 
persons at an increased risk of CVD, several score systems have 
previously been developed. 2 The European Society of Cardiology 
(ESC) has created a systematic coronary risk evaluation (SCORE 
system) chart based on five well-established risk factors: age, sex, 
total serum cholesterol (s-cholesterol), systolic blood pressure 
(SBP), and smoking. 3 In contrast to the Framingham risk score, 4,5 
which was based on a single North-American community, the 



ESC model is derived from 12 large European cohort studies. 
This would make the ESC model more reliable and applicable to 
European conditions. However, the European score model uses 
only fatal CVD events which may limit the predictive power sub- 
stantially. In addition, various risk models predict only the 
10-year risk for a population aged up to 65 years, whereas the ma- 
jority of CVD events occur in elderly people which may lead to 
underestimation of the real importance of these risk factors. 6 
Finally many risk models focus on both coronary heart disease 
(CHD) and stroke simultaneously, and these two outcomes may 
differ considerably in predictability. 
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To address these issues, we investigated the differences between 
the short-term and long-term (10 year and 35 year) cumulative risk 
of developing either a first time CHD or stroke, based on the risk 
factors used by the ESC SCORE model in 7174 middle-aged men 
from Gothenburg in Sweden who were followed for 35 years. 
Additionally, we estimated the long-term impact of individual risk 
factors for both CHD and stroke separately. 

Methods 

Study population 

The Multifactor Primary Prevention Study was first established in 1970 
and was designed as an intervention trial. It included all men in 
Gothenburg born between 1915 and 1925 (with the exception of 
1923). A third of the men were randomly selected for the intervention 
group which comprised 10 000 men, with interventions directed 
against smoking, hypertension, and hypercholesterolemia. 7 Addition- 
ally, two control groups with 10 000 men each were established. For 
the intervention group that forms the basis for this investigation, a 
postal questionnaire with an invitation letter was sent to all the men. 
Those who responded (n = 7495) were invited for a first baseline 
screening in 1970-73. After 4 and 10 years, re-examinations were per- 
formed in a random sample (20%) of both the intervention and control 
groups. No significant differences were found in risk factor levels [e.g. 
s-cholesterol, blood pressure (BP), and smoking status], cardiovascular, 
cancer, or all-cause mortality between the intervention and control 
groups. Consequently, any changes observed in the intervention 
group occurred to the same extent as in the general population. 
Thus, the present study group is considered to be representative of 
the background population in the city. Further details of study design 
and criteria for entering the study have previously been described. 7 

The present study uses baseline information from those individuals 
in the intervention group with no previous history of CHD, stroke, or 
diabetes and with a complete data set, leaving a total of 7174 men aged 
47-55 years (mean age 51). In addition, all participants gave their 
informed consent to participate in the study. The study complies 
with the Declaration of Helsinki and was approved by the Ethics Com- 
mittee for Medical Research at University of Gothenburg. 

Definition of risk factors 

In the current study, CVD is defined as CHD (myocardial infarction) 
and stroke. To estimate the risk of developing a CVD event, the fol- 
lowing major risk factors were used: SBP, diastolic blood pressure 
(DBP), s-cholesterol, hypertension, antihypertensive treatment, and 
smoking status at baseline. All screening examinations were performed 
during the afternoon, including weight, height, and BP (taken after 
5 min rest with the subject seated). Hypertension was defined as 
SBP >140 or DBP >90 or receiving antihypertensive treatment. For 
the determination of s-cholesterol, samples were taken after >2 h 
fasting and s-cholesterol concentration was determined according to 
standard laboratory procedures. Information on smoking habits and 
previous history of CHD or stroke was collected from the postal ques- 
tionnaire. Non-smokers were defined as either never or ex-smoker 
(>3 months) and the rest as current smokers. 

Definition of risk groups 

The following five risk groups were created based on the ESC SCORE 
chart for men aged 50 using the risk factors SBP, s-cholesterol, and 
smoking status. 3 All participants were stratified into one of five risk 



groups based on their number of risk factors at baseline (1970-73). 
According to the ESC SCORE chart, optimal levels for SBP and 
s-cholesterol are set to 120 mmHg and 4 mmol/L. However, at the 
time of baseline investigation, the mean BP (SBP and DBP) were high 
in comparison with levels of today. To create a sufficiently large 
group, optimal levels for SBP and s-cholesterol was defined at higher 
cut-off points than would currently have been the case. 

(1) Optimal risk: SBP <140mmHg without antihypertensive treat- 
ment, s-cholesterol <5.0 mmol/L and non-smoker. 

(2) Low risk: SBP 140-159 mmHg without antihypertensive treat- 
ment and/or s-cholesterol 5.0-5.9 mmol/L and non-smoker. 

(3) Moderate risk: SBP >160 mmHg or antihypertensive treatment or 
s-cholesterol >6.0 mmol/L or current smoker. 

(4) Elevated risk: SBP > 160 mmHg or antihypertensive treatment 
and/or s-cholesterol >6.0 mmol/L and/or current smoker. 

(5) High risk: SBP > 160 mmHg or antihypertensive treatment, 
s-cholesterol >6.0 mmol/L and current smoker. 

Men with low risk were selected as the reference group. 

Follow-up procedure 

The follow-up was extended through 2008 with endpoints of first time 
CHD and stroke events registered from several sources. For indivi- 
duals up to 65 years of age, both CHD and stroke events were 
recorded using criteria from the local CHD and stroke registers. 8,9 
Case records for all hospital diagnoses were checked manually by 
one nurse and one medical technician from the start of the study. Fur- 
thermore, all hospital discharges from Gothenburg have been reported 
to the national register since 1970 (except for 1976 due to legislative 
changes). A file of all participants of the study was run against the na- 
tional register of hospital discharges 1 970-2008. In addition, all men in 
the study were matched against the Swedish Cause of Death register. 

The International Classification of Disease (ICD) was used to identify 
CHD and stroke events and for this purpose ICD version 8 was used 
until 1986, ICD-9 from 1987 to 1996 and the last revision ICD-10 was 
used from 1997. In this present study, both non-fatal and fatal events 
were considered. For CHD, the following discharge codes were used: 
ICD-8 and ICD-9 code 410 and ICD-10 code 121. For stroke: ICD-9 
codes 431,433,434, and 436 and ICD-10 codes 161-164 were used. 

Statistical analysis 

Statistical analyses were performed with the SAS (ver. 9.2) and R stat- 
istical system (ver. 2.15.1). Descriptive statistics with baseline charac- 
teristics are presented for each risk factor and risk groups. The 
individual risk factors were categorized into different levels where 
the age-adjusted incidence rate ratios (IRRs) were calculated for 
stroke and CHD, respectively. 

In long-term follow-up studies, it is important to apply a statistical 
model which accounts for competing events (e.g. death as a competing 
risk) that could potentially end the follow-up for a study subject in such a 
way that violates the random censoring assumption when calculating risk 
differences in risk factors. To calculate the risk of stroke and CHD, a 
modified Cox regression analysis as described by Fine JP and Gray RJ 
was used in a competing risk setting. 10 From the competing risk regres- 
sion analysis the subdistribution hazard ratio (SHR) with two-sided 95% 
confidence intervals (CI) was estimated for individual risk factors and risk 
groups. All estimates were adjusted for age where each categorized risk 
level (based on the different levels of the categorized risk factors) was 
compared with the corresponding reference group. In addition, both 
the short-term (0-10 year) and long-term (0-35 year) cumulative inci- 
dence (cuminc) curves were estimated. The R package 'cmprsk' which is 
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publicity available at the R archive network site (http://cran.r-project.org/ 
was used to calculate the SHR and cuminc). 10-12 

Results 

Long-term effect of individual risk factors 

Among the 7174 men in the study, 2417 (33.7%) experienced a 
first CHD event and 1335 (18.6%) a first stroke over the 
35-year follow-up. In total, 3752 (52.3%) of the men experienced 
a CVD event over the 35-year follow-up. The distribution of risk 
factors and groups at baseline is outlined in Table 1. 

Table 2 shows the age-adjusted SHR for individual risk factors 
(SBP, s-cholesterol, hypertension, antihypertensive medication, 
and smoking status) after 35 years of follow-up. High s-cholesterol 
(SHR: 1.93, 95% CI: 1.65-2.26) and SBP (SHR: 1.68, 95% CI: 1.52- 



Table I Baseline characteristics of the study 
population 





Mean 
(SD)» 


Number of men, 
n = 7174 (% of total) 


A?e (years) 


51.5 + 2.3 




S-cholesterol levels 






<5.0 mmol/L 


6.5 + 1.1 


703 (9.8) 


5.0-5.9 mmol/L 




1986 (27.7) 


6.0-6.9 mmol/L 




2364 (32.9) 


>7.0 mmol/L 




2121 (29.6) 


SBP 






<140 mmHg 


148.5 + 21.8 


2552 (35.6) 


140-159 mmHg 




2573 (35.9) 


> 160 mmHg 




2049 (28.6) 


Smoking habits 






Non-smoker 




3577 (49.9) 


Smoker 




3597 (50.1) 


Hypertension 






Non-hypertensive 




2171 (30.3) 


Hypertensive 




5003 (69.7) 


Antihypertensive 




367 (5.1) 


medication 






Risk groups b 






Optimal risk 




130 (1.8) 


Low risk 




842 (11.7) 


Moderate risk 




2867 (40.0) 


Elevated risk 




2645 (36.9) 


High risk 




690 (9.6) 


a SD, standard deviation. 
""Optimal risk: SBP <140 mmHg 


without antihypertensive treatment, 



s-cholesterol <5.0 mmol and non-smoker: low risk: SBP — 140—159.9 mmHg 
without antihypertensive treatment, s- cholesterol 5.0-5.59 mmol, and 
non-smoker; moderate risk: SBP > 160 mmHg or antihypertensive treatment or 
s-cholesterol >6.0 mmol/L or current smoker: elevated risk: SBP > 160 mmHg or 
antihypertensive treatment and/or s-cholesterol >6.0 mmol/L, and/or current 
smoker; high risk: SBP > 160 or antihypertensive treatment and s-cholesterol 
>6.0 mmol/L, and current smoker or diabetic. 



1.86) at baseline were the two most significant risk factors for 
CHD, followed by antihypertensive medication (SHR: 1.55, 95% 
CI: 1.31-1.82), hypertension (SHR:1.51, 95% CI: 1.38-1.66) and 
current smoking at baseline (SHR: 1.26, 95% CI: 1.16-1.36). For 
stroke, a significant risk increase was found for high SBP (SHR: 
1.37, 95% CI: 1.20-1.57), antihypertensive medication (SHR: 
1.31, with 95% CI: 1.05-1.64), and hypertension (SHR: 1.28, 
95% CI: 1.13-1.44) at baseline. In contrast, high s-cholesterol 
(SHR: 1.06, 95% CI: 0.87-1.30) was not significantly related to 
stroke and being a smoker at baseline (SHR: 0.86, 95% CI: 0.77- 
0.95) was paradoxically associated with a lower risk. 

Effect of risk groups 

To estimate the cumulative effect of developing a first CHD or 
stroke event, all participants were stratified into one of five risk 
groups (optimal levels, low risk, moderate risk, elevated risk, and 
high risk) based on their burden of risk factors at baseline in 
1970-73. Table 3 shows the long-term SHR with 95% CI and 
the cumulative effect on CHD and stroke separately after 35 
years when adjusted for age and competing risk. In general, each 
additional risk factor at baseline increased the risk of developing 
a CHD or stroke. Individuals with several risk factors at baseline 
(s-cholesterol >6.0 mmol/L, SBP > 1 60 mmHg or antihypertensive 
treatment and being a current smokers at baseline) had a SHR of 
2.89 (95% CI: 2.41-3.47) for CHD but 1.21 (95% CI: 0.96-1.53) 
for stroke compared with low-risk individuals (Table 3). 

In the final analysis, we estimated the short-term and long-term 
cumulative effect after adjusting for age and competing risk. For the 
first 10 years, individuals with adverse levels of risk factors at base- 
line (high risk) had an 18.1% risk of CHD compared with 1.3% for 
those with low risk (reference group). Corresponding results for 
stroke during the first 10 years were 3.2% compared with 0.5% 
(Figure J). In the second part, the follow-up time was extended 
to 35 years in order to estimate the long-term effect of multiple 
risk factors. For CHD those with the most adverse levels of risk 
factors at baseline had a 47.8% risk compared with 19.6% for 
stroke after 35 years (Figure 1). 

Discussion 
Principal findings 

In the present study, we aimed to determine to what extent the 
use of age, s-cholesterol, SBP, and smoking status at baseline can 
be used to predict the short-term and long-term risk of both 
CHD and stroke separately among 7174 middle-aged men over 
an extended follow-up. For the first 10 years, we observed that 
these risk factors could effectively predict the cumulative risk of 
CHD but not stroke to the same extent. This did not change 
over time when the follow-up time was extended until old age. 
As a result, high-risk individuals had a markedly high-cumulative 
risk for CHD but not in a similar manner for stroke after 35 years. 

Effect on individual risk factors 

We found that the five major risk factors were all related to CHD 
and stroke after 35 years with the exception of s-cholesterol. 
However, the impact of each factor differed according to both 
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Table 2 A 35-year follow-up with subdistribution hazard ratio (95% CI) adjusted for age for coronary heart disease and 
stroke with regard to individual risk factors at baseline 



Risk factors 


Number at risk 


Events* 


Total observation years 


IRR b 


(95% CI) 


Adjusted SHR b (95% CI) 


CHD (mmol/L) 














S-cholesterol 














<5.0 


703 


180 


18 000 


1 


(ref) 


1 (ref) 


5.0-5.9 


1986 


543 


51 090.5 


1.08 


(0.91-1.27) 


1.10 (0.93-1.30) 


6.0-6.9 


2364 


818 


57 901.9 


1.45 


(1.24-1.71) 


1.50 (1.28-1.76) 


>7.0 


2121 


876 


48 799 


1.86 


(1.58-2.19) 


1.93 (1.65-2.26) 


SRP (mmHpl 

JUI MINIM I Yj 














<-"14m 

^ 1 T^U 


ZJOZ 


0 7Z 


DO J / U.7 


A 
1 


■ } 


i ^rei ) 


140 1 

I ^\J— I J7 


ZJ / J 


o/ o 


0 J J / / 


I .J I 


1 . 1 o — 1 .^D f 


A -3A (A 1Q 1 4C\ 
I .J I I . I 7 — I .^0 ^ 


>160 


2049 


847 


45 843.5 


1.72 


(1.55-1.90) 


1.68 (1.52-1.86) 


Smoking 














Non-smoker 


3577 


1112 


95 528.8 


1 


(ref) 


1 (ref) 


Smoking 


3597 


1305 


80 262.6 


1.38 


(1.27-1.49) 


1.26 (1.16-1.36) 


" ; 

Hypertension 














N on- hypertensive 


2171 


568 


57 501 2 






1 (ref) 


HypGrtGnsivG 


grin's 


1 ff4Q 

I 07 7 


11 POQCt 

I I OZ7U 


1 ^4 
I 


(A 4fi A zq\ 


1 .3 I ( I.JO — I .OO j 


Anti nvriArtPTiciv/f 1 mf i Hii-;i1"i/'in 

t\\ I LI J I y LJd LCI lo I V t- HldJll.£lLI*iJII 


367 


166 


7794.7 


1.56 


'1.33-1.83) 


1 S5 C1 31-1 871 


Stroke (mmol/L) 














S-cholesterol 














<5.0 


703 


128 


18 031.4 


1 


(ref) 


1 (ref) 


5.0-5.9 


1986 


353 


52106.9 


0.97 


(0.79-1.18) 


0.99 (0.81-1.21) 


6.0-6.9 


2364 


457 


60 870.4 


1.09 


(0.89-1.32) 


1.09 (0.90-1.33) 


>7.0 


2121 


397 


52 590.5 


1.10 


(0.90-1.35) 


1.06 (0.87-1.30) 


SBP (mmHg) 














<140 


2552 


418 


68 831.8 


1 


(ref) 


1 (ref) 


140-159 


2573 


468 


66 617.5 


1.13 


(0.99-1.29) 


1.11 (0.97-1.26) 


>160 


2049 


449 


48 149.9 


1.48 


(1.29-1.69) 


1.37 (1.20-1.57) 


Smoking 














Non-smoker 


3577 


715 


98 698.1 


1 


(ref) 


1 (ref) 


Smoking 


3597 


620 


84 901.1 


0.99 


(0.89-1.11) 


0.86 (0.77-0.95) 


Hypertension 














Non-hypertensive 


2171 


341 


59 374.1 


1 


(ref) 


1 (ref) 


Hypertensive 


5003 


994 


12 4225 


1.35 


(1.19-1.53) 


1.28 (1.13-1.44) 


Antihypertensive medication 


367 


85 


8131.4 


1.43 


(1.15-1.79) 


1.31 (1.05-1.65) 



a First ever occurrence of a CHD or stroke. 

b Age-adjusted incidence ratio (IRR) and subdistribution hazard ratio (SHR). 



the endpoint under study and the outcome. Consistent with pre- 
vious reports, hypertension, antihypertensive medication, and 
high SBP at baseline were related to both CHD and stroke. 13-17 
High s-cholesterol levels were strongly associated with CHD but 
not stroke. Findings from previous epidemiological studies in this 
subject are inconsistent. For example, some have reported an 
inverse association of s-cholesterol and haemorrhagic stroke 
while other suggests that the ratio of HDL cholesterol and LDL 
cholesterol levels may be a better predictor. 17-19 However, 
most epidemiological studies have failed to find a direct association 
between total cholesterol and overall stroke risk. 20 ~ 22 For the 
smoking status, we found that being a current smokers at baseline 



were associated with an increased risk of CHD but not for stroke 
after adjusting for competing risk. However, this result should not 
be interpreted to mean that smoking has no effect on stroke. On 
the contrary, previous epidemiological evidences have showed a 
strong association between smoking and having an increased risk 
of stroke. 17,23 ' 24 In an earlier 28-year follow-up period of this 
study population by Harmsen et at. 25 smoking was found to be a 
risk factor for stroke during the first 21 years, but for the final 
period of 7 years no significant association was found. This effect 
could possibly be attributed to a decreasing proportion of 
smokers over time. For example, in Gothenburg smoking 
decreased from 50% in 1970-73 to <30% in 1995. 26 Accordingly 
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Table 3 A 35-year follow-up with subdistribution hazard ratio (95% CI) adjusted for age for coronary heart disease and 
stroke with regard to risk groups 



Risk groups 


Number at risk 


Events* 


Total observation years 


IRR b (95% CI) 


Adjusted SHR b (95% CI) 


run 












Risk groups 












( \ n+ i m ^5 1 r i c \s 


1 30 


20 


3855.6 


0 77 10 49—1 231 


0 69 CO 44-1 071 


Low risk 




I 01 


04 ("147 7 


l (ret) 


l (rerj 


Moderate risk 


2867 


877 

Oil 


74 150 


1 ^4 (A ^1 1 fi(Y\ 
IJi l I.J I — I .Owl 


1 4ft 17 1 7f\ 


Elevated risk 


2645 


mm 


OU JJU.O 


1 1A M ft4 1 

Z. ID I LOT — Z.JZI 


Z.U I II,/ J — Z.JJI 


High risk 


690 


335 


13 207.3 


3.22 (2.69-3.86) 


2.89 (2.41-3.47) 


Stroke 












Risk groups b 












Optimal risk 


130 


24 


3760.2 


1.12 (0.72-1.72) 


1.10 (0.72-1.70) 


Low risk 


842 


144 


24 429.2 


1 (ref) 


1 (ref) 


Moderate risk 


2867 


535 


76 677.2 


1.18 (0.98-1.42) 


1.10 (0.92-1.32) 


Elevated risk 


2645 


494 


64196 


1.30 (1.08-1.56) 


1.12 (0.93-1.35) 


High risk 


690 


138 


14 536.6 


1.56 (1.24-1.97) 


1.21 (0.96-1.53) 



a First ever occurrence of a CHD or stroke. 

b Age-adjusted incidence ratio (IRK) and subdistribution hazard ratio (SHR). 



a diminishing number of smokers might have contributed to an 
underestimation of the true risk of smoking. 25 ' 27 

The effect of cumulative risk factors 

In a long-term perspective, the SHR among high-risk individuals, 
compared with those with low risk, was approximately twice as 
high for CHD compared with stroke after 35 years when adjusted 
for age and competing risk (Table 3). In the next step, we focused 
on the short-term and long-term effect on CHD and stroke. 

For the first 10 years, we observed that the predictability of 
CHD and stroke based on the risk factors age, s-cholesterol, 
SBP, and smoking status differed considerably, with the cumulative 
risk among high-risk individuals being substantially higher for CHD 
than stroke. The difference between the two conditions is chiefly 
due to the small number of stroke events, since stroke is uncom- 
mon among younger and middle-aged people (in this study only 
numbering 118 stroke events for the first 10 years). 6 

After 35 years, when the follow-up time was extended until old 
age individuals with adverse levels of risk factors at baseline had a 
markedly high risk of CHD but not for stroke to the same extent. 
For the individual risk factors, only high SBP had a major impact on 
stroke. Therefore, our findings suggest that the effect of the sum of 
the individual risk factors differs for CHD and stroke. In addition, 
early deaths from CHD occur mainly among high risk individuals 
and as a result, the number of men with high risk decreases at 
higher rate over time which in a longer follow-up could have an 
effect on the risk estimates for stroke. To further improve the 
risk assessment, it is our belief that stroke should be separated 
from the general concept of CVD when developing risk models 
for use in middle-aged populations. Adding other major risk 
factors such as diabetes, obesity, or lack of exercise may be a 



more effective way to predict the short-term and long-term risk 
of stroke than focusing on any single-risk factor. 

There are limitations to our study. First, risk factors in our 
study were generally high. This applies particularly to BP levels. 
However, different methodologies have been used, for instance 
using the lowest BP reading in a series or measuring in the 
morning as opposed to in the late afternoon (4:30- 
7:00 p.m.). 28-30 In a separate analysis, a subsample of the men 
was selected and screened during the morning in a more 
relaxed environment, resulting in lower mean BP levels, where 
a cut-off point of 175/115 mmHg measured in the afternoon 
would correspond to a morning level of 162/101 mmHg. 31 More- 
over, BP levels have been shown to be generally lower in North 
America compared with European populations. 32 Additionally, BP 
levels in Northern Europe have declined, with Gothenburg levels 
not dramatically different to other communities at the time. 33,34 
Secondly, s-cholesterol levels were also high; however, the mean 
value was lower in the present study than in other populations at 
the time such as the Oslo study and the FINRISK study (North 
Karelia and Savoy county area in 1972). 33,35,36 As a result, the 
risk factors in the present study are comparable with other com- 
munities at the time. In addition, smoking rates were quite high 
and accordingly the optimal group was very small (1.8% of the 
total population). To provide meaningful comparisons, the 
low-risk group was therefore used as the reference group 
when calculating the SHR. Thirdly, we used only single measure- 
ments for the risk factors and these may have changed during 
the 35-year follow-up time. Even so, and with these limitations 
in mind, one-single measurement of these main risk factors in 
midlife was quite predictive for events occurring decades after 
the baseline investigation. 
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Persons at risk at specific time points Persons at risk at specific lime points 

Year 0 2 4 6 » 10 Year 0 2 4 6 8 10 

Total 7174 7061 6923 6755 6578 6353 Tolal 7174 7099 7003 6882 6748 6570 



C CHD 0—35 years D Stroke 0-35 years 




t 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 

Time (years) Time (years) 

Persons at risk at specific time points Persons at risk at specific time points 

Ytar 0 5 10 15 20 25 30 35 Year 0 5 10 15 20 25 30 35 

Tolal 7174 6847 6353 5689 4883 3849 2780 1435 Tolal 7174 6958 6570 5977 5233 4173 2980 1565 



Figure I Cumulative incidence curves adjusted for competing risk of death by different risk groups for coronary heart disease and stroke, 
respectively. The 10-year cumulative risk for (A) coronary heart disease, (8) stroke and the 35-year cumulative risk for (C) coronary heart 
disease, and (D) stroke. 



Conclusions 

In conclusion, the prediction of CHD and of stroke in middle-aged 
men differs substantially when using the conventional risk factors 
SBP, s-cholesterol, and smoking. Our results indicate that the cu- 
mulative risk based on these traditional risk factors can effectively 
be used to predict both the short-term and long-term risk of CHD 
but not stroke to the same extent. 
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